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about Wilmington, Del. Heavy rain and hailstorms were re- 
ported in  Lancafiter county, Pa., and Harford county, Md. A 
heavy rainstorm caused much damage at and about Council 
Bluft's, Iowa. At West Beud, Iowa, a hailstorm did con- 
siderable damage in a path about 4 mile in width. An uu- 
usually severe rainstorm was reported at Helena, Ark., at 
night. A destructive hailstorm was reported near Ardoch, N. 
Dak., in the afternoon. Heavy rain in the mountains near 
Mount Pleasant, Utah, caused damage to bridges, etc. Flood, 
resulting from heary rain in the mountains, was very de- 
structive a t  Austin, Ner.  . 

29th .-An exceptionally heavy rain and thun&rstorm 

visited Wicomico, Baltimore, Harford, and Cecil counties, 
M d . ,  iu t h e  morning, causing damage by flood. The storm 
was also severe in Delaware. Damage was caused to 

rain, and hailstorms visited the sections about Sulphur 
Springs, Storm Lake, and Alta, Iowa. 

30th.-Severe thunderstorms occurred over Long Island 
aud New Jersey. At  Woodbury, N. J., lightning struck in 
several places. Very heavy thuuder and rainstorms visited 

, Williamsport and Carlisle, Pa., in t h e  afternoon aud evening. 
Heavy rain about West Point, Miss., flooded a part of that 
town, swept away bridges, and submerged cotton fields. 

nud g t s  near Hudson, Mich., by a hailstorm. Heavy 

- b 

& INLAND NAVIGATION. 

FLOODS. 
At Kansas City, 119 the stage of mater in the Missouri 

River was 23.1 feet, 3.1 feet above t h e  danger-line, the iiiorn- 
ing of the l s t ,  ;and the streets of Harlem, on the opposite bank 
o f the  river, and snrrouuding sn~a l l  farms were under water. 
The river reached its maxiwum height during the clay, aud at 
5 p. m. had fallen 0.2 foot. Ou the 2d the river had i'alleu 0.4 
foot at Kansas City, and by the 4th it was below the clnuger- 
line. On the 6th the river commenced to rise a t  Eausas City, 
and the moruing of the 7th i t  was 0.7 foot below the danger- 
line. On the 8th it was 0.3 foot below the danger-line, and 
nearly stationary, and by the 9th it had commeucecl to fall. 

At Sioux City, Iowa, the stage of water in the i&usnui 
River was 14.6 feet the morning of' the 4th, the highest point 
reached this season, and large quantities of logs and drift 
were running, causing considerable clamage to the coustmctiou 
work of the Pacific Short, Line bridge. On the 5th the river 
was falling steadily a t  Sioux City. 

A report of the 6th stated that the Missouri Rirer had formed 
a new channel at Douiphitu Point, one mile east of the nile 
formed the prececliug week, aud that a niiniber of' valuable 
Missouri farms were submerged. The Missouri River cut its 
bauks and changed channel at several points south of Pierre, 
5. Dak., during the mouth. 

On t h e  8th and 9th high water was reported iu the Kauamha 
River, W. Va., and tributaries, aucl severit1 booms were broken, 
letting out great quantities of logs. 

The new lake in the Colorado Desert, near Salton, Sau Diego 
Co., Cal., presented no material change duriug the mouth. 

Heiohts of rivers abope low-water naark, Jiil-y, l b 9 l  ( i l l  f e e t  w i t 1  tenths). 
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e. AURORAS. 
Aiiroras were reported as follows : lst ,  East Machias, Me. 

3d, Medt'ord, Wis. 5th, South Cauisteo, N. Y. 6t8h, Wolsey, 
S. Dak. la th ,  Rockland, Mich. U t h ,  East Machias, Me. 
17th, Peshtigo, Wis. 27th, East Machias, Me. 31st, Salem 
Coruers, Pa. 

Description of the more severe t8hunderstorms reported foi 
the month is given uuder ' 6  Local s t ~ r n i s . ~ ~  

Thunderstorms were reported as follows : East of' the Rocky 
Mountains they mere reported in the greatest number of' states, 
31, on the 28th; in SO to 30 011 the Sd to 4th, Tth,  14th to l X t h ,  
20th to 27th, 29th, and  30th; in 10 to 19 on the 5th, 6th, 
8th, loth,  11th. 13th, 19th, ant1 31st; md in 0 ou the 12th. 
There was no date for which thnuderstorms were reported east 
of the Rocky Mountaius iu less than 9 states. 

East of the Rocky Mouutains thunderstorms were reported 
on the greatest number of dates, 30, in Florida; on 20 to 39 in 

UNDEESTORkS. 
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Arkansas, Iowa, Kansas, Louisiana, Minnesota, Jlississippi, 
RIissonri, Nebraska, New Pork, North Carolina, Pennsylrania, 
South Dakota, and Texas; on 10 to 19 in Alabama, Connecticut, 
Georgia, Illiuois, Iudiaua, Maine, Marylaud, Michigan, Mon- 
tanit, New Jersey, North Dakota, Ohio, South Carolina, Ten- 
uessee, Virginia, West Virginia, and Wisconsiu ; ancl on 1 to 
9 iu Delaware, District of Columbia, Indiau Territory, Ken- 
tucky, Rlass:ichosetts, New Hampshire, Oklahoma Territory, 
Rliotle Ishiid,  and Vermont. There was no state east of t h e  
Rocky RIouutnius iu- which thunderstorms were not reported 
ou 1 or more dates. 

West of the Rocky Mouutains thnuderstorms mere reported 
in Arizoiia on the 3 1 ,  3~1, 5 t h ,  12t8h, 14th to 20th, 231, and 
34th to 26th ; iu California on the dtli, loth, 231, 25th, 27tl1, 
aiitl 29th ; i n  Colorado ou the 3d to Pth,  Uth,  and 14th to 31st; 
in Idaho ou t h e  loth, 16th to 19th, 52~1, 25th, 36th, 29th, and 
30th; in Neracla 011 the lst, Scl, Cith, 18th, 20th, and 32d to 
3 1 b t  ; iu New Mexico on the 3d to Sth, loth, 13th to 16th,19th7 
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West Virginin ......... 
Indiana ................. 
lllinois ................ 
Lower Michigan ........ 
U per Michigau ....... 
d s c o n u i n  .............. 
MinnePota ............. 
Iowa 
Kausas ................ 
Nebraska .............. 
Missouri ............... 
Colorado ............... 
North Dakota .......... 
South Dakota .......... 
Southern California.. .. 
Northern California.. .. 
Oregon ................. 
Washington ........... 

Monthly percentage. 

................... 

22d to 29th, and 31st j in Oregon on the 3d, 5th, Tth, Sth, loth, 
l l t h ,  16th, 17th, 23d, 25th, 3Sth, a,nd 29th; in Utah on the 
38 to Gth, 15th, 17th to 19t8h, 21st, and 23d to31st j in Washing. 
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tou on the 5th, 15th to lSth, and 38d to 95th; and in Wyo- 
ming on the 3d, 6th to 12th, 14th, 16th to 19th, 23d, 94th, and 
26th to 31st. 

&IISCELLANEOUS PHENOMENA. 

i \  DROUGHT. I Wiscousin, southeru Incliana, southwest Illinois. aud Darts of 
The month was ver$Jclry, and clamage to cr s by drought 

was reported over the greater part of lower M a igan, and iii 
east-central South Dakota, southertst Kansas, south Texas, 
east Arizona,, and nortl?west Washiugton. In the early part 
of t.he mouth cjrought conditions prevailed in parts of east, 

Kentucky .' 
Destructive forerj fires occurred in Chippewa Co., Mich., 

northeru Wiscousin, in Marion, Santa CI ara, and Tuolumne 
counties, Cal., and in the Olympic Mountains near Port Angeles, 
W n S h .  

0 FOREST FIRES. 

I VERIFICATIONS. 
3 

FORECASTS FOR 4s HOURS IN ADVANCE. 
App k ciating the great importance that long time predic- 

tions possess for the general public the Chief of the Weather 
Bureau has authorized forecasts for 48 and 72 hours, covering 
the 2d and 3d days in advance. These are optional with the 
forecast official, and are only made when clearly iu the public 
iutereut, and cover, in all cases, considerable areas of country, 
and are not confined to localities. 

Percentages of verifications made for second day in advance. 
Number of predictions made : weather, 135; temperature, 25. 
Perceiitages of verificatious : weather, 91; temperature, 55 j 
weather and temperature combiued, 90.2. ' WIND SIGNALS FOR JULY, 2891. 

Statemeut showiug percentages of justificatious of wiucl 
si uals for the iuonth of July,  1S91. 
h i n d  eig)~nZs--(Ordered by Professor H. A. HaZen.)-Total 

number of signals ordered, 651 justified as to velocity, wholly, 
39, partly, 2 j justified as to direction, 61. All of the signals 
ordered were cautionary j 25 signals were ordered for easterly 
winds, of which 38 were justified, and 40 were ordered for 
westerly winds, of which 30 were justified. Percentage of 
justifications, 55.9. 

KO cold-wave signals were ordered, and no temperatiire-fall 
waruings were issued dariug the mouth. 
[ Verificatious made by Assistant Professor C. F. Marvin, assisted by Mr. H. 

E. Williams, chief cleili of the Forecast Room.] 

0 FORECASTS FOR 24 HOURS IN ADVANCE. 
The forecasts for districts east of the Rocky Mountaius for 

July, 1591, were made bj- Professor H. A. Hazeu: Weather 
Bureau, and those for the Pacific coast districts mere macle a t  

San Fraucisco, Cal., by 1 R t  Lieutenant John P. Finley, 15th 
Inf2tutry. 

Percenfaaes of forecasts veri3ed, July, 1891. 

Stnte. I f  1 ;  
I S  

Maine ................... 1 sS.7 
New Hampshire ........ S3.9 
Vermont ................ 815.5 

Rhode Island ....... ....' 91.3 
Connect.icut ............. 1 86.8 
Eastern New Pork ......I 57.7 
Western New York. ..... 52.6 
Eastern Pennsylvania ... 83.2 
Westerii Pennsylvania . . 83.2 

Massachusetts ......... .I 91.3 

New Jersey ............. i 79.7 
Dt.larare ......... ......I 80.3 
Murylnnd ............. .., S2.0 
District ofColumbin .... i 77 .7  , ,. . 
Virgiuin ................. 33.9 
North Carolina.. . ......I So.6 
South Carolinn ....,..... 1 56.8 
Georgia. ............. ...~ 91.6 
Eastt.rn Florida ........ 75.8 
Weatern Floridn ........ I 65. 2 
Alabama ...... ..........I go. o 
Mississippi ............. 5.6.4 

Texns .................. ., SS.7 Louisiana ............... I 33.2 
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I n  determining the monthly percentuge of weather and temperature combined, the 

Pacific coast states nre not included. The forecasts of temperature in districts emt 
of the Rocky Mountaius for July. 1891, were made with reference to the maximum 
temprrnture alone. that is. a rediction of warmer or cooler indicated that the maxi- 
mum temperature'of the day jesignated would be higher or lower than the maximum 
of the previous day. The inonthly percentage of weather and temperature combined 
is determined by inultiplyino the percentage of weather by 6, and the percentage of 
tempernture by 4. and dividini their sum hy IO. 

(5 STATE WEATHER SERVICES. 

[ l'emperattire i n  degrees Ftrhrenheit; precipitation, including melted anow, i n  inches arid hundredths.] 

The following extracts aud summaries are republished from reports for July, 1891, of the directors of the various 
state weather services : 

QALABAMA. 
2'ernperatro.e.-The mean was 5.3 below the normal; masimum, 100, at 

Wiggins, 20th, and at  Brewton, 1st: minimum, 50, at  Camden. 19th; greatest 
monthly range, 41, at  Camden; least monthly range, 23, at  Chepultepec. 

A.eeipitation.-The arerage was 1 .3  above the normal ; greatest monthly, 
10.05, at Valley Head; least monthly, 1.89. at  Fort Deposit. 

I~ind.-Prevaihng direction, east.-P. H. Mell, Observer, Venther R1i- 
reais, Aub~irn, director. 

3 ARKANSAS. 
Tern erature.-Th.e .meau w a b  4.15 below the aremge; maximum, 1 ~ 3 ,  at 

Lead g i l l ,  22d : miniinum. 50, at Fayetterille and Rogerb, 9th ; greatest 
monthly rauge, 50, a t  Lend Hill; least monthly range. 17, at Winslow. 

Precipitation.-The average was 4.14 above the normal; greatest monthly, 
12.%, at Hot Springs; least monthly, 2.10, at Lead Hill. 

Wind.-Prevailing direction, southwest.--iK. F. Locke, Cornrniosim of 
Agriculture, Little Rock, director; F. H. Clarke, Obseiaer, Weather Burmu, 
assisfa tit. 

Teniyeratzire.-Masimum, 102, at  Fruita, 24th; minimum, 10. at  Breclien- 
ridge. 2dd; greatest nioiithly rauge, 75, at Breckenridge; least monthly range, 
81, at Climax. 

Preciyitnfio,i.-Greatest monthly, 8.26. at Brandon; least monthly, 0.28, at 
Grover.- JK S. Hiller, Obseruer. WcPerither Bureau, Denver, director. 

8 COLORADO. 

62 ILLINOIS. 
Tempercitrrre.-l'he uieau was 5.2 lwlow the n o r m d  of the last 16 years; 


